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Abstract 

A bit has been invented that is expandable from a collapsed position, useful for 
tripping, to an radially expanded position for use. The bit is useful to form a borehole 
through an earthen formafion. In one embodiment, the bit can be used alone,. 
Without a separate under reamer, to expand a well bore below a casing string, either 
during casing drilling or when extending a well bore below an installed casing string. 
The bit cutter facB includes a center cutter face on a mandrel and an outer cutter 
face mounted on an expandable section of a housing disposed about the mandrel. 
The outer cutter face can be expanded by ascial movement of the mandrel within the 
housing. 
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EXPANDABLE BIT 

Field of the Invention 

This invention is directed to a drill bit for use in drilling a borehole through an earthen 
formation and, in particular, a drill bit that is expandable from a tripping position to a 
position for use. 

Background of the Invention 

A drill bit is used when drilling a t)orehole through an earthen formation. In some 
applications, such as casing drilling or extending a borehole below a cased section, 
the drill bit must be sized to fit through the casing drift diameter, but capable of 
drilling a tiorehole to a gauge larger than the outer diameter of the casing. To 
achieve this, an under reamer is often used with a pilot bit. 

The under reamer is spaced back from the pilot bit and is generally pivotally attached 
such that it can be stored for tripping and expanded radially outwardly for use. 

Summarv of the Invention 

A bit has been invented that is expandable from a collapsed position, useful for 
tripping, to an radially expanded position for use. The bit is useful to forni a borehole 
through an earthen formation. In one embodiment, the bit can be used alone, 
without a separate under reamer, to expand a well bore below a casing string, either 
during casing drilling or when extending a well bore below an installed casing string. 

in accordance with one broad aspect of the present invention there is provided a drill 
bit for fomiing a borehole through an earthen formation, the drill bit comprising: an 
upper end formed to be connectable to a drilling drive means, a lower end opposite 
the upper end; a center axis extending between the upper end and the lower end; a 
center cutter face on the lower end, the center cutter face selected to be useful to 
drill through an earthen formation; and an arm positioned between the center cutter 
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Referring to Figures 13 and 14, there is shown another expand^ie bit according to . 
the present invention. The bit is generally similar to the bit of Figure 1 and includes a 
mandrel 212, a housing 214 and bit arms 215 supported on tiie housing. However, 
the mandrel and the housing are formed such that in the expanded position, mandrel 
212 is distanced out from the lower end 214b of the housing. As such, the cutter 
faces, formed by cutters 216, on the bit arms are spaced from the center cutter face 
218a on the mandrel during operation of the bit to drill a borehole. . 

Ports 2i57 open into center cutter face 218a and are positioned in channels 280 
fomied in the center cutter face. Channels 280 which substantially align v^th 
channels 282 on the bit arms, when the bit is in the expanded position, to facilitate 
flow of fluid from ports 257 along the cutter face to the clean and lubricate cutters 
216 on the arms. 

Although preferred embodiments of the present invention have been described in 
some detail hereinabove, those sicilled in the art will recognise that various 
substitutions and modifications may be made to the invention without departing from 
the scope and spirit of the appended claims. 

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A drill bit for fomiihg a borehole tiirough an earUien formation, tiie drill bit 
comprising: an upper end formed to be connectable to a drilling drive means, a 
lower end opposite the upper end; a center axis extending between the upper end 
and the lower end; a center cutter face on the lower end, the center cutter face 
selected to be useful to drill through an earUien formation; and an arm positioned 
between the center cutter face and the upper end, the arm selected to be radially 
moveable relative to the center axis between a stored position defining a stored bit 
diameter and an expanded position defining an expanded bit diameter, greater than 
the stored bit diameter; and an outer cutter face disposed on the anm and exposable 
for use to drill through an earthen formation when the arm Is in the expanded 
position. 

2. The drill bit of claim 1 , wherein the drilling drive means to which the upper end 
is connectable is selected from the group consisting of: a drill string; a sub 
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